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The work discussed in the manuscript highlights iodine (III) mediated synthesis of 1-amino-1H-imidazol-2-thione 
derivatives in a single vessel by tethering tosyloxylation, thiocyanation and heterocyclization reactions. The one pot 
procedure provides an efficient and clean synthesis of the cyclic title compounds starting from open chain precursors. All 
the compounds are fully characterized by means of physical and spectral data. 
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Tandem synthetic protocols allow operational simplicity 
and minimize waste generation permitting a 
transformation to be green. The single-pot operations 
shorten reaction time, reduce number of work up and 
purification steps, use of solvents and reagents, minimize 
the generation of waste material, increase overall 
chemical yields and therefore, are highly economical for 
synthesizing diversely functionalized products
1-5
. One-pot 
syntheses of heterocyclic compounds have been carried 
out efficiently by the application of the iodine(III) reagent, 
[hydroxy(tosyloxy)iodo]benzene (HTIB) through the 
intermediacy of α-tosyloxyketone (α-TK) intermediates 
from enolizable carbonyl reactants
6-13
. The present 
research work offers HTIB mediated single pot synthesis 
of imidazole-2-thione derivatives by combining 
tosyloxylation-thiocyanation-cyclization processes. 
Imidazole thiones, the cyclic analogs of urea, are 
ambident compounds present in nature and in many 
biologically active molecules. The diazothio system 
can acts as synthon for various imidazole derivatives 
because of easy desulfurylation. Principal structural 
peculiarity of the cyclic system is the presence 




(NAIMs) were found to possess uncommon spectrum 
of antiretroviral activity. The amino derivatives of 
imidazole thiones have shown significant anti-HIV 
activity against clinically irrelevant mutants. Herein, 
we plan to synthesize 1-phenyl amino derivatives of 
imidazolethiones mediated by HTIB which has already 
been used for the efficient synthesis of various 
heterocyclic compounds by our research group
20
. 
Though, α-tosyloxyketones work analogous to α-
haloketones, albeit offer cleaner reaction
21
. 
Results and Discussion 
In the present study, we started the work with 
tosyloxylation of the propiophenone reactant which 
produced 2-tosyloxypropiophenone 2 by reacting with 
HTIB under reflux temperature in 79% yield
22
. The 
tosyloxy compound displayed characteristic signal 
for –CH-OTs proton as quartet at δ 5.69 ppm in 
addition to the signals for two methyl and aromatic 
protons at usual positions. The reaction of 
tosyloxypropiophenone 2 with potassium thiocyanate 
for 10 minutes offered 2-thiocyanatopropiophenone 3 
in 71% yield. IR of the thiocyanato product showed 
the distinctive peak for thiocyanato group at 2156 cm
-1 
confirming formation of the predicted product. 
1
H 
NMR of the compound was also in agreement with 
the expected structure. The thiocyanato compound 3 
was made to react with the hydrazine, 
phenylhydrazine while stirring for five hours 
ambident temperature. The progress of the reaction 
was monitored by thin layer chromatography. The 
reaction progressed to completion and a single 
product was obtained in 75% yield after 
recrystallization from ethanol. The pure product was 
characterized to be 2,3-dihydro-4-methyl-5-
phenylamino-1H-imidazole-2-thione (4a) as 
confirmed by melting point and spectral data 
(Scheme I, Table I)
21
. 
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In the IR, peak for –SCN group was absent and in the 
1
H NMR, peaks for methyl and two phenyl groups 
appeared. After successful formation of the expected 
product in three-step manner, it was considered 
necessary to carry out the reaction in one-pot generating 
the intermediates in situ with an intention to increase the 
efficiency of the reaction. Encouragingly, the reaction 
proceeded successfully in one-pot without isolating the 
intermediate products and offered the expected 
heterocyclic product in 71% yield. Encouraged by the 
successful one-pot formation of the thione 4a and to 
generalize the reaction, a number of other 
imidazolethiones 4b-g were synthesized successfully 
with different aryl hydrazines in 64-75% yield. The 
plausible mechanism of the reaction is depicted in 
Scheme II. α-TK is formed according to the mechanism 
Scheme II — Plausible mechanism of the reaction 
Scheme I — Synthesis of N-aminoimidazol-2-thione derivatives 
Table I — Physical characterization data of N-substituted 
1-amino-2,3-dihydro-1H-imidazole-2-thiones 4a-g
Compd Ar m.p. (Lit. m.p.)20,21 (°C) Yield (%)
4a C6H5 212 (212-214) 71 
4b 4-ClC6H4 210-212 (212) 74 
4c 2,4-Cl2C6H3 214-216 64 
4d 4-CH3C6H4 192-193 (192-194) 72 
4e 4-OCH3C6H4 220-221 (220-222) 75 
4f 4-FC6H4 227-229 (228-231) 73 
4g 4-NO2C6H4 259 (260-262) 65 




delineated by Koser et al through the generation of I(III) 




2 undergoes SN2 displacement of the –OTs with –SCN 
to give α-thiocyanato compound 3 which undergoes 
reaction with hydrazine to give hydrazone 5. 1,4-
Elimination from the hydrazone produced intermediates, 
azoalkene 6 and thiocyanic acid 7 which underwent 
[3+2] cycloaddition reaction, azoalkene as a heteroallyl 
anion equivalent and thiocyanic acid as dipolarophile. 
The heterocyclic azomethine adduct 8, thus formed, is 
believed to equilibrate with the zwitterions, proton is 
transferred to more basic exocyclic N-atom from 
thiourea NH. Finally, 1,2-H shift from 4-C to 3-N gives 






General procedure for one pot synthesis of 
imidazole-2-thiones (4) 
HTIB (10.1 mmol) was added to a solution of 
propiophenone (1) (10 mmol) in acetonitrile (20 ml) and 
the reaction mixture was stirred for 2 hr. Most of the 
acetonitrile was removed by distillation and 20 ml 
glacial acetic acid was added to it. To the resulting 
solution was added potassium thiocyanate (10 mmol) 
and the solution was stirred for 30 min. The subsequent 
addition of phenylhydrazine was followed by stirring for 
5 hr at room temperature. Most of the solvent was 
distilled off in vacuo and the resulting residue was 
basified with saturated solution of NaHCO3 and 
extracted with dichloromethane (3x20 ml). The 
combined organic phase was dried (anhyd. Na2CO3) and 
concentrated to give crude gummy product which on 
recrystallization from EtOH afforded the pure product 
4a. The same experimental procedure was adopted for 
the synthesis of other derivatives 4b-g. 
 
Conclusion 
An efficient one-pot procedure is applied for the 
synthesis of heterocyclic five-membered compounds 
containing imidazolethione scaffold, 1-arylamin 
oimidazole-2(3H)-thiones starting from open-chain 
enolizable ketones, this adding a new bead in the string 
of applicability of HTIB in synthetic organic chemistry. 
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